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Period for Reply 



A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- tf NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1 .704(b). 

Status 

1)13 Responsive to communication(s) filed on 29 December 2004 . 
2a)|3 This action is FINAL. 2b)D This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quay/e, 1935 CD. 1 1 , 453 O.G. 213. 

Disposition of Claims 

4) I3 Claim(s) 3-5 and 8 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) S Claim(s) 3-5 and 8 is/are rejected. 

7) D Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

1 0) D The drawing(s) filed on is/are: a)D accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 

11) D The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

1 2) D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 1 9(a)-(d) or (f). 
a)D All b)D Some * c)D None of: 

1 .□ Certified copies of the priority documents have been received. 

2. Q Certified copies of the priority documents have been received in Application No. . 

3. D Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 
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Applicant's amendment and remarks filed on 12/29/2004 are acknowledged. Claim 8 
has been amended. 

Claims 3-5 and 8 are currently pending in this application. 
35 U.S.C. 112. second paragraph rejection 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 3-5 and 8 are rejected under the second paragraph of 35 U.S.C. 1 12, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention of record. 

The term "substantially" in claim 8 is a relative term, which renders the claim indefinite. 
The term "substantially" is not defined by the claim, the specification does not provide a 
standard for ascertaining the requisite degree, and one of ordinary skill in the art would 
not be reasonably apprised of the scope of the invention. 

Claims which depend from an indefinite claim which fail to obviate the indefiniteness of 
the claim from which they depend are also seen to be indefinite and are also rejected 
for the reasons set forth supra. 

Response to Arguments 

Applicant's arguments traversing the rejection of claims 3-5 and 8 under the second 
paragraph of 35 U.S.C. 112 have been fully considered but they are not persuasive. 
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Applicants argue, "persons skilled in the art would understand from the instant 
specification that the phrase "substantially impermeable" indicates that the degree of the 
impermeability of the diaphragm is enough to provide a possibility of developing an 
industrially useful separation process". The metes and bounds of the. phrase 
"substantially impermeable" in claim 8 applicant intend and the degree of the 
impermeability cannot be readily ascertained. The presence of the term "substantially 
impermeable" in other documents is noted. It is the deficiency in this application, which 
is at issue. The skilled artisan knows the phrase "substantially impermeable" indicates 
the degree of the impermeability. Applicant's claims fail to particularly point out the 
degree of impermeability. 



35 U.S.C. 103(a) rejection 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 102 
of this title, if the differences between the subject matter sought to be patented and the prior art are such that the subject 
matter as a whole would have been obvious at the time the invention was made to a person having ordinary skill in the art 
to which said subject matter pertains. Patentability shall not be negatived by the manner in which the invention was 
made. 

Claims 3-5 and 8 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Uemasu et al. (U.S. Patent 5,1 77,302) in view of Armstrong et al. (Anal. Chem., 
59,2237-2241 ,1 987) of record. 
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Claims 3-5 and 8 are drawn to a continuous and selective inclusion separation method 
comprising a reaction system which has at least two liquid-liquid interfaces between an 
organic phase of raw material containing at least one compound to be separated and an 
aqueous phase of inclusion-complexing agent provided in said aqueous phase to 
prevent said two or more organic phases in respective oil droplet forms. The respective 
liquid-liquid interfaces are stirred to entrap at least one compound to be separated into 
said aqueous phase through formation of at least one inclusion complex of said 
inclusion-complexing agent and dissociation of said inclusion complex wherein a 
diaphragm permeable to said aqueous solution of inclusion complexing agent but hardly 
permeable to organic phases is provided. 

The dependent claim limitations include the inclusion-complexing agent cyclodextrin, 
the compound for separation is a raw material selected from the group consisting of 
indole containing mixtures or a di- and tri- substituted benzene isomer mixtures and the 
organic phase containing a compound is separated by distillation of the concentrate and . 
returned back to the reaction system. 

Uemasu et al. (5,177,302) teach a process for separating isomers of disubstituted 
benzenes using cyclodextrins as an inclusion-complexing agent (abstract). Uemasu et 
al. disclose that the cyclodextrin is used as an agent for separating isomers of benzene 
compounds (col. 1, lines 38-40) such as xylenes, toluenes, aminothiophenols and 
anilines (col .2, lines 55-60). Uemasu et al disclose the separation of disubstituted 
benzene isomers wherein the organic phase containing disubstituted benzene is stirred 
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or shaken with the substituted cyclodextrin dissolved in water then the aqueous layer is 
separated from oil layer (col. 3, lines 10-24) and extracted benzene isomers can be 
recovered from the organic layer by evaporating the organic solvent (col. 3, lines 37-39). 
Uemasu et al. disclose the separation of xylene isomers using cyclodextrin in Examples 
7-9 (col. 5). Uemasu et al differ from the applicant's invention in that Uemasu et al. do 
not disclose the use of diaphragm or membrane in the separation process. 

Armstrong et al. teach the isomeric separation of enantiomers and isomers through 
aqueous-cyclodextrin based liquid membranes (abstract). Armstrong et al disclose that 
membrane based separations can be used in continuous processes (page 2237, 2 nd 
col., 2 nd para.). Armstrong et al. disclose that the cyclodextrin inclusion complex of an 
isomer at the aqueous-organic interface is diffused across the membrane and the 
isomer is released at the opposite end (page 2238, 2 nd col., "Results and Discussion" 
lines 5-10). Armstrong et al. also disclose the membrane separation conditions for 
benzene-substituted compounds in Table 1 , page 2239. 

Therefore, one of ordinary skill in the art would have found the applicants claimed 
continuous and selective inclusion separation method having at least two liquid-liquid 
interfaces between an organic phase containing a compound to be separated and an 
aqueous solution of inclusion-complexing agent(cyclodextrin) with the use of diaphragm 
or membrane, to have been obvious at the time the invention was made having the 
above-cited references before him. Since Uemasu et al. teach a process for separating 
isomers of disubstituted benzenes using cyclodextrins as an inclusion-complexing agent 
and Armstrong et al. teach the isomeric separation of enantiomers and isomers through 
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aqueous-cyclodextrin based liquid membranes, one skilled in the art would have a 
reasonable expectation for success in combining both references to provide continuous 
and selective inclusion separation method by utilizing at least two liquid-liquid interfaces 
between an organic phase containing a compound to be separated and an aqueous 
solution of inclusion-complexing agent (cyclodextrin). The motivation for doing so is 
provided by Uemasu et al's patent, which discloses an economical process for 
separating a xylene isomer by utilizing a substituted a-cyclodextrin, with the aim of 
improving the water solubility of a-cyclodextrin (col.1 , lines 66-68 to col. 2, lines 1-2). 

Response to Arguments 

Applicant's arguments traversing the rejection of claims 3-5 and 8 under 35 U.S.C 
103(a) have been fully considered but they are not persuasive. 

Applicant argues, "Uemasu (US 5,177,302) does not disclose the separation of 
xylene isomers" and "the liquid membrane in Armstrong is corresponds to the entire 
aqueous solution of inclusion-complexing agent, whereas the diaphragm in the present 
invention is a partition provided in the aqueous phase to prevent two or more organic 
phases in respective oil droplet". 

Uemasu et al. disclose the separation of xylene isomers using cyclodextrin in Examples 
7-9 (col. 5). Uemasu et al disclose the separation of disubstituted benzene isomers 
wherein the organic phase containing disubstituted benzene is stirred or shaken with 
the substituted cyclodextrin dissolved in water then the aqueous layer is separated from 
oil layer (col. 3, lines 10-24). In the instant case, the oil layer in the form of oil droplet 
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forms would be considered an inherent property, absent any clear and convincing 
evidence and/or arguments to the contrary. Uemasu et al differ from the applicant's 
invention in that Uemasu et al. do not disclose the use of diaphragm or membrane in 
the separation of aqueous layer from the organic layer in the process. The prior art 
Armstrong et al. overcomes the deficiency in the said reference by disclosing that "some 
structural isomers selectively permeate a bulk aqueous membrane largely because of 
the differential solubilities and pKa of these isomers in water" (page 2239, first col., lines 
1-3), however the permeability of the cyclodextrin-complexed molecules are greatly 
enhanced through the said membranes (page 2239, first col., lines 4-8). 
Indeed, the examiner has established a prima facie case of obviousness rendering 
claims 3-5 and 8 rejected under 35 U.S.C. 103(a) by addressing sufficiently all of the 
limitations set forth in the instant process. 

2. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 



Application/Control Number: 10/009,627 



Page 8 



Art Unit: 1623 

the advisory action. In no event, however, will the statutory period for reply expire later 

than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 

Examiner should be directed to Devesh Khare whose telephone number is (571 )272- 
0653. The examiner can normally be reached on Monday to Friday from 8:00 to 4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, James O. Wilson, Supervisory Patent Examiner, Art Unit 1623 can be 
reached at (571)272-0661 . The official fax phone numbers for the organization where 
this application or proceeding is assigned is (703) 308-4556 or 308-4242. 
Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is (703) 308yf235. 



Devesh Khare, Ph.D.,J.D. 
Art Unit 1623 
March 17,2005 




